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(a) CH The translation of the foreign language provisional application has been received. 
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in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78. 
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DETAILED ACTION 



EXAMINER'S AMENDMENT 



An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

The application has been amended as follows: 



This application is in condition for allowance except for the presence of claims 
31-32 non-elected without traverse. 



Accordingly, claims 31-32 have been cancelled. 



Additionally, the formal drawings are required. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jezia Riley whose telephone number is 703-305-6855. 
The examiner can normally be reached on 9:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 703-308-1 119. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0196. 



Tuesday, November 25, 2003 
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ALLOWED CLAIMS/ TJ 



33. (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of a DNA polymerase with reduce cxonuclease activity; 

(b) contacting the template system with a single type of 
dcoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide having a fluorescent moiety to 
the 3' end of the primer to form an extended primer; 

(c) detecting whether extension of the primer has occurred by 
detecting a fluorescent signal emitted by the fluorescent moiety, and further 
comprising destroying the fluorescent signal without removal of the fluorescent 
moiety, 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide ; and 

(f) repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule. 



34. (New): The method of claim 33 wherein the fluorescent moiety is destroyed by 
reaction with compounds capable of extracting an electron from the excited state of the 
fluorescent moiety. 

35. (New): The method of claim 34 wherein the compound is a diphenyliodontum 
salt. 
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36. (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of a DNA polymerase with reduced exonuclease activity; 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide to the 3 1 end of the primer to 
form an extended primer; 

(c) detecting whether extension of the primer has occurred by 
detecting a change in the concentration of unincorporated deoxyribonucleotide, 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer, 

(e) removing unincorporated deoxyribonucleotide; and 

(f) repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule. 
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37. (New); A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of a DNA polymerase with reduced exonuclease activity; 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide having the capability of 
generating heat to the 3' end of the primer to form an extended primer, 

(d) detecting whether extension of the primer has occurred by 
detecting the heat generated by incorporating the deoxyribonucleotides having the 
capability to generate heat; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide; and 

(0 repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule. 

38. (New): The method of claim 37 wherein a thermopile is used to detect the 
generated heat. 
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39. (>iew): The method of claim 37 wherein a thermistor is used to detect the 
generated heat 

40 (New); A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising a buffer and at least one 
nucleic acid molecule of unknown sequence hybridized to a primer 
oligonucleotide in the presence of a DNA polymerase with reduced exonuclease 
activity; 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide which generates heat that is 
absorbed by the buffer to the 3' end of the primer to form an extended primer; 

(c) detecting whether extension of the primer has occurred by 
measuring the retractive index of the buffer; 

(d) detecting the number of deoxyvibonucleotides incorporated into the 

primer, 

(c) removing unincorporated deoxyribonucleotide; and 

(f) repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule, 

4 1 . (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of a DNA polymerase with reduced exonuclease activity, 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide to the 3' end of the primer to 
form an extended primer; 
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(c) detecting whether extension of the primer has occurred by 
detecting the concentration of pyrophosphate release by addition of the 
deoxyribonucleotide to the 3* end of the primer where the concentration of 
pyrophosphate is detected by hydrolyzing the pyrophosphate and measuring heat 
generated by hydrolysis of the pyrophosphate, 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide; and 

(f) repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule. 

42 (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of a DNA polymerase with reduced exonuclease activity wherein the 
DNA polymerase is a T4 DNA polymerase with a substitution of amino acid 
residue Asp 1 12 by Ala and Glul 14 by Ala; 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide to the 3* end of the primer to 
form an extended primer, 

(c) detecting whether extension of the primer has occurred; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer, 

(e) removing unincorporated deoxyribonucleotide; and 

(f) repeating steps (a) through (e) to determine the nucleotide 
sequence of the nucleic acid molecule. 
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43. (New): The method of claim 40 wherein the DNA polymerase farther comprises 
a T4 DNA polymerase with a substitution of amino acid residue Ile4 1 7 by Val. 

44. (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of an exonuclease deficient DNA polymerase; 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide having a fluorescent moiety to 
the 3* end of the primer to form an extended primer; 

(c) detecting whether extension of the primer has occurred by 
detecting a fluorescent signal emitted by the fluorescent moiety and destroying 
the fluorescent signal without removal of the fluorescent moiety thereby 
identifying the deoxyribonucleotide added to the 3' end of the primer; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide, 

(f) contacting the template system with a mixture including an 
exonuclease proficient DNA polymerase, an exonuclease deficient DNA 
polymerase and the identified deoxyribonucleotide of step (b); 

(g) removing the mixture of step (f); and 

(h) repeating steps (a) through (g) to determine the nucleotide 
sequence of the nucleic acid molecule. 

45. (New): The method of claim 44 wherein the fluorescent moiety is destroyed by 
reaction with compounds capable of extracting an electron from the excited state of the 
fluorescent moiety. 
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46. (New): The method of claim 45 wherein the compound is a diphenyliodonium 
salt 

47. (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of an exonuclease deficient DNA polymerase, 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide capable of generating heat to the 
3* end of the primer to form an extended primer, 

(c) detecting whether extension of the primer has occurred by 
detecting heat generated by incorporating the at least one deoxyribonucleotide 
thereby identifying the deoxyribonucleotide added to the 3* end of the primer; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer, 

(e) removing unincorporated deoxyribonucleotide, 

(f) contacting the template system with a mixture including an 
exonuclease proficient DNA polymerase, and exonuclease deficient DNA 
polymerase and the identified deoxyribonucleotide of step (b), 

(g) removing the mixture of step (f), and 

(h) repeating steps (a) through (g) to determine the nucleotide 
sequence of the nucleic acid molecule. 

48. (New): The method of claim 47 wherein a thermopile is used to detect the 
generated heat. 

49. (New): The method of claim 47 wherein a thermistor is used to detect the 
generated heat. 
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50. (New): A method of DNA sequencing comprising the steps of 

(a) providing a template system comprising a buffer and at least one 
nucleic acid molecule of unknown sequence hybridized to a primer 
oligonucleotide in the presence of an exonuclcase deficient DNA polymerase, 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide capable of generating heat 
which is absorbed by the buffer to the 3' end of the primer to form an extended 
primer, 

(c) detecting whether extension of the primer has occurred by 
measuring the refractive index of the buffer thereby identifying the 
deoxyribonucleotide added to the 3' end of the primer, 

(d) detecting the number of deoxyribonucteotides incorporated into the 

primer, 

(e) removing unincorporated deoxyribonucleotide, 

(f) contacting the template system with a mixture including an 
exonuclcase proficient DNA polymerase, an exonuclcase deficient DNA 
polymerase and the identified deoxyribonucleotide of step (b); 

(g) removing the mixture of step (f); and 

(h) repeating steps (a) through (g) to determine the nucleotide 
sequence of the nucleic acid molecule. 

5 1 . (New): A method of DNA sequencing comprising the steps of; 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of an exonuclease deficient DNA polymerase, 

(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
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incorporation of at least one deoxyribonucleotidc to the 3' end of the primer to 
form an extended primer; 

(c) detecting whether extension of the primer has occurred by 
detecting the concentration of pyrophosphate released by incorporation of a 
deoxyribonucleotide to the 3 1 end of the primer where the concentration of 
pyrophosphate is detected by hydrolyzing the pyrophosphate and measuring the 
heat generated by hydrolysis of the pyrophosphate thereby identifying the 
deoxyribonucleotide added to the 3' end of the primer; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide; 

(f) contacting the template system with a mixture including an 
exonuclease proficient DNA polymerase, an exonuclease deficient DNA 
polymerase and the identified deoxyribonucleotide of step (b), 

(g) removing the mixture of step (f); and 

(h) repeating steps (a) through (g) to determine the nucleotide 
sequence of the nucleic acid molecule. 

52. (New): The method of claim 50 wherein the exonuclease deficient DNA 
polymerase further comprises a T4 DNA polymerase with a substitution of amino acid 
lesidue Ile417 by Val. 

53 (New): A method of DNA sequencing comprising the steps of: 

(a) providing a template system comprising at least one nucleic acid 
molecule of unknown sequence hybridized to a primer oligonucleotide in the 
presence of an exonuclease deficient DNA polymerase wherein the exonuclease 
deficient DNA polymerase is a T4 DNA polymerase with a substitution of amino 
acid residue Aspl 12 by Ala and Glul 14 by Ala; 
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(b) contacting the template system with a single type of 
deoxyribonucleotide under conditions which allow extension of the primer by 
incorporation of at least one deoxyribonucleotide to the 3* end of the primer to 
form an extended primer; 

(c) detecting whether extension of the primer has occurred thereby 
identifying the deoxyribonucleotide added to the 3' end of the primer; 

(d) detecting the number of deoxyribonucleotides incorporated into the 

primer; 

(e) removing unincorporated deoxyribonucleotide, 

(f) contacting the template system with a mixture including an 
exonuclease proficient DNA polymerase, an exonuclease deficient DNA 
polymerase and the identified deoxyribonucleotide of step (b); 

(g) removing the mixture of step (0; and 

(h) repeating steps (a) through (g) to determine the nucleotide 
sequence of the nucleic acid molecule. 



